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Mylan Technologies, Inc.
Attention: Elizabeth aAsh
110 Lake Street

St. Albans, VT 05478

Dear Madam:

This is in reference to your abbreviated new drug application
dated October 21, 1997, submitted pursuant to Section 505(j)
of the Federal Food, Drug, and Cosmetic Act, for Estradiol
Transdermal System, 0.05 mg/day, {(Once-a-Week formulation).

Reference is also made to your amendments dated March 12 and
October 28, 1598; and April 14, July 26, September 3, and
October 27, 1999.

We have completed the review of this abbreviated application
and have concluded that the drug is safe and effective for use
as recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Estradiol Transdermal System, 0.05 mg/day to
be bicequivalent and, therefore, therapeutically equivalent to
the listed drug (Climara® Transdermal System, 0.05 mg/day of
Berlex Laboratories, Inc.).

The dissolution testing should be incorporated into your
manufacturing controls and stability program. The "interim"
dissolution test and tolerances are:

The dissolution testing should be conducted in 500 mL of
0.3% sodium lauryl sulfate in 0.005N NaH, PO,, pH 5.5, at
32° C using USP 23 apparatus 5 (paddle over disk) at 100
rpm. These percentages of the labeled amount of
estradiocl in the dosage form should be released within
the following time periods:

1 hour 15 - 40%
4 hours 45 - 70%
8 hours 70 - 90%

24 hours Not Less Than 80%



The "interim" dissolution test and tolerances should be
finalized by submitting dissolution data for the first three
production size batches in a supplemental application. The
supplemental application should be submitted under Section
505(j) of the Act as a "Changes Being Effected (CBE-0)"
supplement when there are no revisions to the interim
specifications or when the f£inal specifications are tighter
than the interim specifications. In all other instances the
supplement should be submitted under Section 505(j) of the Act
ags a prior approval supplement.

We note that the listed drug (RLD) referenced in your
application, Climara Transdermal System of Berlex
Laboratories, is subject to a periocd of patent protection
which expires on June 29, 2010, (U.S. Patent No. §5,223,261).
Your application contains a patent certification under Section
505 (3) {2} (A) (vii) (IV} of the Act stating that your
manufacture, use, sale, offer for sale, or importation of this
drug product will not infringe on this patent, or that the
patent is invalid or unenforceable. Section 505(j) (5) (B) (iii)
of the Act provides that approval of an abbreviated
application shall be made effective immediately, unless an
infringement action is brought against you before the
expiration of forty-five days from the date of the notice
provided under paragraph (2) (B) (I). You have notified FDA .
that Mylan Technologies, Inc. (Mylan) has complied with the
requirements of Section 505(j) (2) (B) of the Act and that no
action for patent infringement was brought against Mylan
within the statutory forty-five day period.

Under Section 506 (A) of the Act, certain changes in the
conditions described in this abbreviated application require
an approved supplemental application before the change may be
made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81 and 314.98. The
Office of Generic Drugs should be advised of any change in the
marketing status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in
your initial advertising or promotional campaigns. Please
submit all proposed materials in draft or mock-up form, not
final print. Submit both copies together with a copy of the
proposed or final printed labeling to the Division of Drug
Marketing, Advertising, and Communications (HFD-40). Please
do not use Form FD-2253 (Transmittal of Advertisements and
Promotional Labeling for Drugs for Human Use) for this initial
submission. : )



We call your attention to 21 CFR 314.81(b) (3} which requires
that materials for any subsequent advertising or promotional
campaign be submitted to our Division of Drug Marketing,
Advertising, and Communications (HFD-40) with a completed Form
FD-2253 at the time of their initial use.

Sincerely yours,

CISL

JanesJoodcock, M.D.
Director
Center for Drug Evaluation and Research
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ESITO0NNS 00 NOI DREvert MISCArTege (SPontaneous borbon) and are not
. folowing

Estradiol Transdermal System =
(Once a Week Formulation) only

“SPECIMEN"

Continuous Delivery for Once-Weekly Application

INFORMATION FOR THE PATIENT
INTRODUCTION
The Exwaciot Transdermal Sysiem (once & week foMMutation) IRat your docor

mmﬂm Tha toss is sdiusied by the si2e of the
Estraciol Transdermal Systwmn (0nts & wesk formulition) used: the systems
st iniiabie i o sizes.
This isaflet describes when Bnd how 10 uSe eStropent, Snd the ficks and
benefits of estrogen trastmgm.
Estrogens have important benefits but a0 S0me risks, You must decide. with
YOUF S0CI0r, wiEhar thi risks 10 yOu Of SSIrOWh ube s ACCEDtAbIY because
of their benais. H you vae sstrogens, chack with your SOCiDr i be Surs you
a0 using the lowest possibie Gose that works, and that you 0on't ks them
fonQer than Recastiry. How 10NG YOU NNC 10 LSE ESTTORENE Will deDeN ONn Dw
tRRION fOr USS.
1. ESTROGENS ICREASE THE AISK GF CANCEN GF THE LTERUS IN
WOMNEN WHO HAVE HAD THEIN MENOPAUSE {“CHANGE OF LIFE™).
H YOU uSS By SStrOQeN-COntaining drug. it 1§ important 1D viglt your docior
regularty and report any unusual vegingl blseding rigitt away. Vaginal
Dbieeding e’ MENOPALSE MAY D 3 werning Sign of LleNNE CNCET, Your
GOCDN $hould SvalUEE a7y Unugusl vAQIN! biseding 10 find out the cause,

2. EETROGENS SHOULD NOT BE USED DURNIG PAEGNANCY,

larger than the risk in Childrsn whose mothers did not ixke estrogens
duritg pragnancy. These birth defects may siect Ihe baly's unnary tytem
nd ax ofgens. Daugitiers bom io mothers who look DES (an estropen
drug) have & higher than ususl chance of deveioping cancez of the vagna
Of Corvix whah they HecOmE INnaErs o YOung aduits. Sont May have &
eghet than usiial chance of deveiopmg cancer of the testicles wien they
DOCOME INAOETE OF YOUNQ Acults.

IFORMATION AROUT ESTRADIOL TRANSDERMAL SYSTEM (ONCE A WEEK
HORMULATION)

How The Exiroiiol Tranesermal Bystom {Once & Wask Formutaiion) Works
The Estradiol Transdermal System (oncs & waek iormulation} contains
17B-astiadiol. Wiken dpplied tn the skin as directed beiow. the Estragiot
Tranadermal Symiem (once 3 week ) roleases 17p- 50i, which
fows throuph th Siin N0 the DIOOCStream.

How sad Whare (o Apply ihe Esiresiol Tranaderma) Sysiem (Once 3 Wesk
Formutatien)

Each Estradiol Transdermal System (once » wesk fommulation) is indrvidualty
Staied in 3 protective pouch. Tear open this pouct & the indentation {do nol
S8 $CI550TS) and Temove 1he system

A protective liner COVErs the 2dhesive Side of the sysiem - the ik that will be
piaced agains1 yout skin. This knar must be emoved bekors apphing the
Systom. Remove the Drotective Wner and aiscard it. Try to avost louching the
0hashe. Apply the adhesrvs side of e SySm (o 3 clean. dry area of ¥ skin
on the abdomen. Do not apply the Estragiol Transoermat
Sysiam (O0Ce & wesk JOIMUIBNON) 10 YOUr DIRISIS.
muamwwmmum with & weerval of at
St 1 wak AiOwad Detwain appiications 10 2 particulsr siv
on th abdomen of the UPOsr quadrant of the buttock. The
2683 Seleciid should not be olty, damaged. oF irritried. Avosd
tha waisting, Since Boi clothing My b and remove the

Fiter Opening tha pouch and removing the protecine iner.
Press the system firmiy i place with the Sngers for about 10
2eCONdS. Maling sure thare is 3 9OOC contact, especully

A W S008s.

T Estratiol Tasnptermal System (once & wesk formuisdion) shoukd be wom
continuously for one wesk. You Mdy wish ity et with ditterent
10CRIGNE wivih BPpiving 2 new SYSIM, 0 find ones WEt bie MOSt CoMIoabie
107 you and whers cOthg will ROt b on the sysiem,

Whea |6 Apply I Exiradiel Tromssermal Braiem ($oce § Week
Formuistion)

Thw Estraciol Transdermal System {once 3 wesk lonmelation) should be

s, (The 5armp sin site SOk NOt be Lsad 3080 10 M RSt 1 weak After
removal of e system. }

FWTmIng,
the sysiem. i the unbikely svent that 3 Syshem should 58 off, & new system
Should De spplied for the: remainder of B 7-aity SoLing iMterval.
USES BF ISTROOEN
(WOt vy §simgen Grug is approved 10r svery use listed I this section. i you
Wt 10 Imow which Dl thits p0ESibl ubes Sry approved for the medicing
progiribed 10 you, 28k your 0aSIOr oF Pharmecist 10 Show you ihe
iabeleng. You can aiso iook up The Specific estrogen product in a

book callec the “Physicians' Dek Reterance”, which i vailable in many book
#ors and public librares. Genetic drugs Cany virtually the same labeling
nformetion as their brand name vrsions.
* T 1oaute Midersin oF OVES MEnesous! Symplome.

Exirogens 31 NOMManeY, Made by e ovanes of normal wormen. Betwsen

SUCORN D70 i SSIO0NN Mivels CISES “SUIGICH MENOPANE".

When the E5tr00N levets Begin GTODOING, SO WOMSN GAVIOD VaTY
UNCOMHOMADIE SYMEOMS, 3Uch 85 MshNOS D WaATRN I B tace, neck, and
chest, or sudden inWnte sprsades of hekt and yweating (“hat Rathas” of “hot

mwmuummmmnmmdmth
symploms. DM May need i ke S5Hr00BNS 101 2 few MONths while thidr *
mmbmmm.mmuwmmw
511008 replacavnnt for longer Ihan ix MORE K¢ NeSs symploms.
* To rapl vuivel and vaginsl strapiry (itching, burning. Imnulnnrnm
e vagina, gticulty or DuMIng On uHNBNON) SEEOCSD WIth MENCOAUSE.
To trwnl cfiain rondiiont n which § young womM'S svarias o0 sl
Halute Abbugh dutrapen nalavably.
« To asd covivia iypaz ol Bbnorng! vopinal bieoding Sue o bovmeasl
mauisacs when your docior has leend 80 serioes caven of he biseding.
Ta wot cerisin cancers ia special situations. 1 Sun snd women.
To srireawl ikianing of henes.
Ortaoporesis is 2 trning of the bones. that makes them waake! and allows.
them 1 break more sasity, The bones of th Shine, wrists and higs brssk
most ofien m OCwoNontes. Boh men and women start 10 08¢ bone mass
St bout 408 40, but wOmen iose Bone Mass LasKr 2T the Menopauss.
USing 851r0081s ahier tha MEn0pRUSS SIOWS d0wn DONE thinning and may
prévint bones. trom braaking. Lileiong sdequate cacium intake, sither In the
diet (such as dairy products) Of by CeICIum Supplements (%0 rach 2 lotal
Gaily intake of 1000 milkgrans ber day before menopause of 1500 miligrams
per ay Sftar Menopause). miy D 10 Prvent oSteoporosts. Raguiar wight-
beanng exercise (ke wallong and newing 107 an hour, W of Hres Smes. 3

£2ChIT intak OF exertisk habity, Hhmmhummmu
changes with your doctor it find owt ¥ they are &t for you,

Since asirogen use has som risics, only WOmen who e Mesly 10 develop
OSROPOrREIS ShOUKS LIS BSTIODINS 1Df Prinantion. WOMen who are iy 1
GOVHIOP OSTRONOMTS:S. OMeN have the IOHCwInG Charatierigtics: wivie or Asian
1308, SHM. CANTE SMOkeTS, nd 2 Lamily Siory Of DEMODOIOSiS In &
OINET. SISWT, Of Jurd. Women who hive reletively sarly menopauss. ofen

WHD SHOULD NOT USE ESTROGEWS
Estrogens should not be uséd:




'L

« During propupicy (300 Bazed Warning).
I you think you Mily b pragnant, 80 not ke 21y form of extrogen-
COMEININg drug. Lising SSTrogens whils YOU 89 Dregriant mby CAUSS your
unborm chilkd 10 Aave birth detects. EStrogens g0 NOL DRevent MISCATIAN.

g
I5;
i
'}
Hiy
i
|

treatmant. Taling estrodens without visiing your doctor S5 Cauts you
Sonious harm I your vginal blesding is caused by cancer of the Lasfus.

N you have bt shncas,

Since estropens increane iha risk of certain fypes of Cancet, you should not
e ssDgens If you Nave sver had cancer of 4 Dreast or UNTUS. Uniess
YOUP GOCIOF COMMSNdS that the drug Miry Reip in he Cancer teatment.
[or curn puptions with DOeSt{ O ProStaty CANCar, stvogens Aly D).
M you have Sy sircutation

ANTITIOQREM (Dreast X-ry). you iy Aeed ID have mon
frequent bregs] iDdsTinations.

+ Ronmiiis your 200d for suiregees.

You and yOur JOCIr should resveiuaie whither or not you siill nesd

#STO0INS &1 6ast Every Sbx monihs.

Ba shart lor sigen of rowble.

H any of hese waming sgrils (o SNy Cihet wsull SyTyioms) happen

whils yOU 868 NG SXD0NE. CBll YOUT JOCTOr INmwnediately”

Abnonmai biseding trom the vegina {possible utering Cancer)

Pains in the caives O Cher!, sudden thormess of breath, or couphing blood

(porsibia ciot in the Ngs, haat. of ungs}

Severe hasdache Of YOmIting, (IZZiNESS, Lantets, CRANDNS I VESIoN Or

speech, waakness Of RUMDNELS oF 80 TN OF g (POSSibie clot in the brain

or eye}

Braast umps {possible braat? Eancer; sk your doctor of health

Hrohessonat 10 Show yOU how 10 SEEming your Irsasts monthly)

ing of tha Tkin or syes (pOSSDE kT probiem)

probiems.
EStropen orugs should not be used wcepl in special
mmmmmwmwmmmmn
risks 3y accaptable. bien 3nd women with sbnormal biood Ciotting:
conditions should svold estrogen use |ses DANGERS OF ESTROGENS.
below)

fl
!
i
i

Geprestion.
what Bking eftropmit for yaars 2t Menopeuse will Kesp your siin soft
2nd suppie and Weep You fesking young, There is no swidence for thise
Ciaime and Such IONg-8TM SHITODN Utd Mby REIVE SENDUS Meks.
* Aot chitdbirih of whet brassisbeding & baby.
Eswogens should not be used 10 y to 3300 the breasts from Ming with
milk. afar & bady is bom. Such treatment may inCraasy e risk of
Gevsiopng blood ciots (se¢ DANGERS OF ESTADGENS. below).
1 you are braxstteeding, you Should ivai! USIng &y Orugs DICaUEE many
druges pass Ieouh 10 Ihe baby In the rulk. While nussang & baby, you
should thke Grugs Only On the 30Wice of yOur haalth cars provider
DANGERS OF ESTROGENS
o Camser of the meret,
Your rigk of deveioning cancer of the LASTUS Oets NONST the IONQT YOU Lkt
SSUDDINE and the rgar doses you use. One siudy Showed Wit Mite wOmen
stop takirg eStropens, this hightt Cancer risk ouicikly reUMS 10 1he vaa!
Nrest Of risk (&3 4 you had never Used Estropen therapy). Thies oiher shudies
showed hat the cancer risk stayed Ngh for 8 %0 mohs 1hsn 15 yaars s
stopping esirogen Waximent. Becauss of this rigk. IT 18 IWPORTANT TO
TAKE THE LOWEST DOJE THAT WORKS AND TO TAXE IT ONLY AS LONG
AS YOU NEED IT.
Using progestin tharaDy together with sstrogen therapy may raduce the
higher risk Of wtenng Cancar related to estrogen usa (but ses OTHER
INFORMATION baiow).
11 you have had your uterus removed (10U hysteractomy), s is 5o
danger of tevaloping cancer of the erus.
Cancar of tha breast.
MOS! Stuches hive not shown & highar fisk of beeast Cancer m woman who
NV VT LESSG PSETOOSNS. HOWEVEr, SO Shudhes have reporsed 1nal st
cancer deveioped mory oHen {UD 10 hwice tha usual ) N wormen who used
#51r00ens tor long periods of tme (espacully more than 10 years), o who
weid higher SOSes 10 ShOMRT iMe panods.

.

Repusar brsast by & haaith pro and monthly sehi-
SXamENAtON are recOMMended for A women
+ Gaiivivgser sisense.

Women who use estrogens atler NwNOpa iS¢ are more Mty 1o dewiop
gatbladder dissase neading surgery than «2:en who do nol use
ssirogens.

= Abnormel Nood ciofling.
Taking etirogens sy Chuss ¢hanges in ¥ blood ciotbng systee. These
ChanQis ANow the blond 10 Citx MO e, pOSSdly JHowing Clots 1 form
in your bioostmeam. i oo Hiots 5o forn n your bioodstream, thay can cut
off the biood supply 10 Wl DIgans, caus ng serious problems, Thesa
probiems fdy inciude a $iroke (by Lt  off lood (ot brain), 3 haan
attack (by cuttung off BOod 10 the heart). 4 puimanary embolus (by cutung off
Biood t0 e lungt), or Other problems. Any of thess cond:bons may Cause
dasth Of Sendus 1ong MMM disabiity. Howlver, MOS? Studies of low dose
£SU00RN L2 By WOMAN G0 I Show B INCTAESEd sk of these
complications.

SIDE EFFECTS
In 20dibon B0 the risks ksted above, the tolliowing Side efiscts have been
repirted wilh eSirogen use
- Nauses 0 vomiting,
- Breast ncermess or enkargement
- Entarpement of Dansgn [UMOrs {~hbrokds™) of e LS.
- Retenton of excess fuid. Thes may make $0me CoNdons worgen
SUCh a5 asthma, speiepsy, Meq/ane. Meart drseate, Or kidivy QiSeaca.
- A spotty darkemny of e tkiri, particularty on Ihe face.
REDUCING RISK OF ESTROGEN USE
1 you usSe SSIPORNS, YOU CAN TGS YOUT NSKS by H50ING Ihete
s

o Sax your docior megulany.
Whik yOu BIW USINQ ASITOQeNS, it 1S NTROMIN 10 VISH your
GOCIOH AT WASt OOCY & yeaT 107 & Check-up. 1t you develop
V0N biesting while thlong sstrogens, you may need further
wvakation. i members of your iamily hive had Dreas) cances
or # you have éver Rad breast Jumps of an abnormapl

Pan, swalling. or lndemness in ihe sbadomen (possibis palibladder
problemn).

OTHER INFORMATION

1. Extropens inCraase the risk of developing & condition (endometrial
Typarplasia) Sat may iaed 10 cancer of Hw lining of the yisrus. Taling
IOGEEENE. hormone drug. wih EStrogens lowers i rick of
deveioping this condition. Therstors, N your utsrus has not been rmoved,
YOUr GOCIONE Mily Prescribe 3 PrODEstin O YOU 10 thics logethar with your

mmmmmmmmmmqm
Mmmm
- unihealiny sftects on blood tats (especiaty & lowering of HOL blood
- cholestevol, ihe “good™ biood tat which profects againgi heart disarss ).
= unnastiny sftects on bIOGS tugar (which it ke 4 dabetic
CONAIIoN works); and
& possibie fvther INCTeasE I Dreast cancer risk which may be
2530Ci200d with gAg-Lerm RETOQIN USS.
Some m3aarch has shown! Tt axtroguis taken without progestine may
Drotect wOImen A0NST (vHODING NBEA REakse. WOwEvET, BNS I NOL CRFLain.
The protection shiwn My hive been Ciusad by shi chanctenstics of the
FETOON-rSHNT WOMBN. And Nol by thit SStTDON trestment sk, (n penersl,
eated Women ware simener, mor physically attive, nd were less Moy 1o
havg Giabeies thisn the untrisiec womedn. These charactenistics ars known 1o
PrOLC! against heart diseass.
You s CARONE 10 TRECUSS WTY Carmiully Wi your SOCTOr oF haalth cane
DrOVider Y 108 DOSSIDI risks and banefits of long-term astrogen and
PITeTEn INsaLTMNTLE &5 (hey &IYCt YOU DETSONBNY.
2. Your dactor has prascribed this drug for you and you alone. Do not give the
drug to aayone Hes.
3. 1 you wili be taking caicium supDiements &3 part of the trestment to help
PrTvEnt OSTHOROTOSE:. Chack with yOUr GOCIOr about how much 1o take.
4. Kaep 1rws and aft drugs out of the reach of children. In case of overdosa. call
your goctor, hosplital b7 poison cOMME center inmadistely.
3. This laaiit provdes & y of the most about
sirogens, Nynummmmmm a3 yOUr doctor of pharmacist to
slmvouuw“mum TMMWWHMMG
N & book Cailed 14 “Physicians’ " which is n book
510res 2nd pubke ibranes. mmurwwmmmww
wamahon &t thitr brand narme ventions.
HOW SUPPLIED
Dwscription
Esuadiol Transoemal Sywiae (Onca 3 wesk fomulaiion), is designed io
riease 17 -estraciol continuously upon appiication to imtact skin. Two (15.5
and 11 3q CM aChva 2re3) SYStems Are svaliabls 10 DeOvide NOmInat it Wvo
aekvery of 0.05 or 0.1 mg respeciively of sxtraciol par day. The period of uge
is 7 days. Each sysiem has a contact suriace ares of sither 15.5 or 31 sg om,
and contans 1.4 or 3,88 mg of estradiol USP respectively,
Esiratiel Tramsdarmat System, 0.05 mg/tay [Once » Week Formalation) -
sach 15,5 1q o system containg. 1.94 mg o
USP. NDC 0378-3350-99
Indvidual Carton of 4 sysems
Esiradiol Tranadermal Sysiam, 0.1 mp/iay (Ones & Wegk Formuiotion) -
e3ch 31 £g om system comtaing 3.80 mg ot
USP. NDC 0378-3332-09

Individal Carton of & syswms 'i_;
Store 2t 157 - 30°C {59° - 88°F). Do not store bapouched. Apply immediately
LDON FEr IOV 110M B protecive pouch. c;;
o
(G
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MYLAN®

MYLAN PHARMACEUTICALS INC.
Morgantown, Wi 20505

REVIEED MAY 1999
PLETS:AA
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Estradiol Estradiol Estradiol Estradiol Estradiol Estradiol Estradiol Estradiol
0.06 mg/day  0.06 mg/day 0.05 mg/day 0.06 mg/day 0.06 mg/day 0.05 mg/day 0.05 mg/day 0.06 mg/d
{Once Weeklyl (Once Weekly) {Once Weekly} [Once Weekly) {Once Weekly) {Once Weekly) {Once Weekly] (Once Wael

Estradiol Estradiol Estradiol Estradiol Estradiol Estradiol Estradiol Estradiol
0.05 mg/day

0.05 mg/day  0.06 mofday 0.06 mg/day 0.06 mg/day 0.06 mg/day 0.08 mg/day 0.05 mg/day
(Once Weekly) (Once Weeklyl (Oncomoklyl (Once Weeklyl (Once Wesekly) {Once Waeekly]l {Once Wesklyl (Once V\}uklyl

SPECIME”"Q

Estradiol Estradiol 'Estradlol Estradiol Estradiol Estradiol Estradiol Estradiol
0.05 mg/day 0.056 mg/day 0.06 mg/dsy 0.06 mg/day 0.056 mg/day 0.06 mg/dey 0.05 mg/dey 0.05 mg/day !
{Once Weakly) {Oncs Weskiy] {Once Weskly)] {Once Weekly! (Once Wesklyl {Once Weeklyl {Once Waeskly} (Once Waeklyl ((

iy
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Estradiol Estradiol Estradiol Estradiol Em

Estradiol Estradiol Estradiol Estradiol
0.05 mg/day Q.06 mg/day Q.05 mg/day 0.06 mg/day 0.06 mg/day 0.06 mgiday 0.06 mg/day 0.05 mg/day 0.0f
{Once Weekly} {Once Weekly) {Once Weskly} {Once Weskly} (Once Weekly) (Once Weekly) {Once Wu!;lvl (Once Weekly] (Onc

Estradiol Estradiol Estradiol ‘ Estradiol Estradiol Estradiol Estradiol Estradiol Estrad

0.06 mg/dey 0.0 mg/day 0.06 mg/day 0.05 mg/dey 0.05 mp/day 0.05 mg/iday 0.05 mg/day 0.05 mg/day 0.05 m

{Once Weekly) (Once Weekly) (Once Weekly) (Once Weeklyl (Once Weskly) {Once Waeklyl (Once Waekly) (Oncs Weskly] (Once W
Estradiol Estradiol Estradiol Estradiol - Estradiol Estradiol Estradiol Estradiol Estradiol

0.06 mg/dey 0.06 mg/day 0.06 W’dlv 0.05 mg/dsy 0.06 mg/dey 0.05 mgidi

0.06 mg/day 0.06 mg/day  0.06 mg/day
osklyl (Once Weekly) (Once Weeklyl (Once Week

(Once Weekly} [Once Wesklyl (Once Weskly) {Once Weeklyl {Once Weekly) (Once

Estradiol Estradiol Estradiol " Estradiol Estradiol Estradiol Estradiol Estradiol Estradiol
0.05 mg/day  0.06 mg/day 0.06 mg/day  0.06 mg/dsy

0.06 mg/dey 0.06 mg/day 0.06 mg/day 0.06 mg/day  0.05 mg/day
{Once Weeklyl {Once Weekly) (Once Wesklyl (Once Weskly) {Once Weeklyl [Once Weekly) {Once Waekiy) {Once Waekly) (Once Weskly)

Estradiol Estradiol Estradiol Estradiol Estradiol Estradiol Estradiol Eatrl&iol Estradiol
0.05 mgiday 0.06 mg/day 0.05 day  0.056 mg/day 0.05 mg/day 0.06 mg/dey 0.06 mg/day 0.05 mg/day 0.06 mg/iday €
[Once Waskly) {Once Weekly) {Once Weekly} (Once Weekly) (Once Weskly) (Once Weskly) [Once Weekly) {Once Weekly) {Once Weekly] {C

Estradiol Est

Estradiol Estradiol Estradiol Estradiol Estradiol - Estradiof Estradiol Estradiol
0.06 mg/day 0.06 mg/day 0.06 mg/day 0.05 mo/dey  0.06 mg/day 0.05 mg/day 0.0%5

" 0,06 mg/day 0.06 mg/day  0.08 mg/day
{Once Weskly) {Once Weskly) (Once Waskly) {Once Waskly} {Once Weskly] {Once Weskly) {Once Waesklyl {Once Wasklyl [Once Weekly) (Onc
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ATTACHMENT 2

'MEDICAL OFFICER REVIEW
May 7, 1999

ANDA 75-182
75-233

Drug Product: Estradiol Transdermal System, 0.1 mg/day and 0.05 mg/day
Sponsor: Bertek Inc.

Reference Listed Drug: Climara Estradiol Transdermal System (Berlex, Inc.)

Regulatory History

In correspondence dated February 24, 1998, the Office of Generic Drugs recommended that Mylan/Bertek conduct a
21-day cumulative irritation study on this product. This was the usual requirement for transdermal products and was
particularly important because the Bertek product contains a greater amount of propylene giycol ) than was
present in other transdermal products. Bertek sent an amendment to their original application on May 28, 1998. This
amendment included two studies: a primary dermal irritation study (test vs. reference for a single application) and a
repeat insult study (test vs. placebo for 21 days with subsequent evaluation for contact sensitization). These studies
were found to establish similar patterns of adhesion of the test and reference products and acceptable contact
sensitization for the test product. The requirement for cumulative skin irritation comparing test vs. reference was not
addressed adequately, however. The sponsor was in touch with the Office of Generic Drugs to discuss this in April
1999. They had completed a 21-day skin irritation study that compared test vs. reference, and they wanted to know
if it would be necessary to submit it. It was agreed that they would submit it for review to complete the rcqulrcmcnts
for skin irritation studies.

Title

A 21-Day Evaluation of Cumulative Skin Irritation Potential in Humans for a 0.05 mg/day Estradiol Transdermal
Patch

CRO: c.
Study Objective

To evaluate the cumulative irritation potential of Estradiol Transdermal Systems, manufactured by Bertek, Inc.,
relative to that of the reference product, Climara (Berlex, Inc.) following repetitive topical apphcanon overa 2]-day
period.

Study Design

This was a blinded (to scorer) study comparing the skin irritation of three test articles:
1. Estradiol Transdermal System 0.05 mg/day
2. Climara Transdermal System 0.05 mg/day
3. Estradiol Transdermal System placebo

The transdermal patches were applied for 7 days each for a total of 3 consecutive applications. Scoring for irritation
was done prior to re-application of a new patch and after removal of the last patch. Any site reaching maximum
irritation (score of 3 or greater) was not re-patched but it continued to be scored until the end of the study. The study
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enrollment was set to have 25 “completers” — subjects who satisfied all entry criteria and completed all required
visits. Patients who withdrew were not replaced.

Inclusion and Exclusion Criteria

Inclusion Criteria

1. Females, 18 years of age or older.
2. Absence of menses for one year for post-menopausal subjects, or at least § weeks for oophorectomized subjects.

For oophorectomized subjects, an operative report documenting bilateral oophorectomy and a surgical

pathology report documenting the absence of malignant disease must be available for review.

Signed informed consent.

4. Minor deviations in normal medical history, physical examination and clinical laboratory results, considered to
be clinically insignificant by the Investigator/Sub-Investigator and the Mylan monitor will be permitted.

5. Baseline 17-beta-estradiol piasma serum level </=20 pg/ml. :

6. Baseline FSH serum leveis > 40 mIU/ml.

[+ ]

Exclusion Criteria

—

Male; premenopausal, perimenopausal or pregnant, lactating females.

2. History of any significant chronic disease or medical condition which, in the Investigator’s judgement, makes
the subject ineligible or places the subject at undue risk as determined by a prestudy medical evaluation
performed within 14 days of the initial dose of study medlcanon

Physical examination

Breast examination

Pelvic examination consistent with hypoestrogenism
Mammogram — if not done in the last 12 months

Papanicolaou smear ~ if not done in the last 12 months

Clinical laboratory evaluation (chemlsu'yfhematoIogy.’unnalysw)
-12-lead EKG

oo anow

3. Active clinically significant skin diseases which may contraindicate participation, including eczema, psoriasis
and atopic dermatitis.

4. Any acute iilness or surgery within the past four weeks.

5. Participation in a patch test for irritarion or sensitization within the last 30 days.

6. Topical drugs used at patch site.

7. Damaged skin in or around test sites which include sunburn, uneven skin tones, tattoos, scars or other
disfiguration of the test site.

8. Allergy or hypersensitivity to any of the components of the transdermal system (i.e., adhesive dressings,
medical tape, band-aids), estradiol or other hormonal products.

9. History of drug and/or alcohol abuse.

10. Subjects who have received an investigational drug within the last 30 days of the initiation of this study or who
are currently participating in or plan to enter a clinical study.,

11. Use of any systemic antibiotic, estrogens, or hormone within a minimum of 4 weeks prior to the initial dose of
study medication.

12. Unwillingness or inability to sign consent.

13. Known or suspected breast cancer.

14. Known or suspected estrogen-dependent neoplasia.

15. Active thrombophlebitis or thromboembolic disorders.

16. Any undiagnosed vaginal bleeding.

17. Insulin-dependent diabetes.

18. Asthma that requires prescribed medication.

19. Immunological disorders such as HIV positive, AIDS and system:c lupus erythematosus.

20. Use of any prescribed anti-inflamraatory drug, immunosuppressive drugs or prescription or non prescription
antihistamine medication (steroid 10se drops and/or eye drops are permitted) within 14 days of dosing and
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throughout the study. Any over-the-counter pain medication that is ingested in quantities exceeding label
instructions within 14-days of dosing and throughout the study.

Study Conduct

Sixty-six individuals were scieened. A medical history, physical examination, and laboratory testing was completed
and subjects’ eligibility was determined according to the inclusion/exclusion criteria listed above. Thirty subjects
were enrolled in the study and 29 completed the study. Transdermal patches were applied to the abdomen at the
same site for the duration of the study unless the maximum allowable irritation limit was reached (a score of 3 or

greater or a letter grade of F, G, or H}.

The primary measurement was the evaluation of irritation using a validated scoring system. Skin evaluations were
conducted 30 minutes after removal of the first, second, and third patch by trained blinded scorers. Scoring was done
by trained individuals. The protocol states that all attempts would be made to have a single individual do all the
scoring but the final report does not specify if this was the case or not. The scorer was blinded to the treatment
assignments and all prior scores. The following scale was used to quantify irritation:

0 = No evidence of irritation
1 = Minimal erythema, barely perceptibie
2 = Definite erythema, readily visible; or minimal edema; or
minimal papular response
3 = Erythema and papules
4 = Definite edema
5 =Erythema, edema and papules
6 = Vesicular eruption
7 = Strong reaction spreading beyond the test site

Effects on the superficial layers of the skin were scored as foliows:

A = Slight glazed appearance

B =Marked glazing

C = Glazing with peeling and cracking

F = Glazing with fissures

G = Film of dried serous exudate covering all or portion of patch site
H = Small petechial erosions and/or scabs

Several maximum limits were defined for these scores. When a numerical score of 3, 4, 5, 6, or 7 was reached or any
numerical score was appended with the letter grade of F, G, or H, no further applications of test material were made.
However, this site continued to be scored to the end of the 21-day study period. In this situation, a score of 3 was
entered for all scores through the remainder of the study. The letter grades were converted to numerical scores as
follows: A=0,B=1,C =2, and F, G, and H = 3. These numerical equivalents were considered additive to the
numerical score (e.g., 2C = 2 + 2 = 4), They were added in the calculation of the total irritancy score for the entire
cohort. The upper limit individual score selected was 3. All scores were calculated and those above this were entered
as 3 in order to maintain the focus on evaiuation of mild irritation expected for these products. Statistical analysis
was carried out on the total irritation for each test day and overall, ranked within each subject, and analyzed using
the Friedman rank sum method. The hypotheses for this test were as follows:

He: The rank sums of the three test articles are identical.

Ho: At least two of the rank sums differ.
Fisher’s LSD test was performed if significant differences (p</=0.05) were observed with the Friedman rank sum
test.

Concomitant medications and adverse events were recorded at each visit. The Investigator determined the severity
and relatedness of adverse events to the test material. .
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Study Results

All primary data was provided by the Applicant and reviewed by the Medical Officer in tandem with review of the
mean and curmnulative data presented by the Applicant.

Thirty subjects were enrolled and patched between July 7, 1998 and July 28, 1998. One subject withdrew from the
study because they were “going out town”. There were 11 protocol viclations. In 4 subjects the patch contact time of
8 patches ar one application was reduced to 15, 36, 49, 76, and 167 hours. This involved 2 Estradiol, 3 Climara, and
3 placebo patches. Three subjects had laboratory values that were slightly cut of the range specified in the Inclusion
criteria (FSH level of 39.1 instead of >40 mIU/ml, FSH level of 38.3 instead of >40 mIU/ml, and Estradiol level of
21 instead of </= 20 pg/ml). In three subjects patches were reapplied after being “lost™. This occurred on Day 2 (1)
and Day 4 (2), patches were reapplied within: 11 to 18 hours, and all three patches applied per subject were involved.
One subject was erroneousty patched using the incorrect randomization scheme.

Demeographics

TWenty-six subjects (87%) were Caucasian and four were African-American (13%). The age distribution of the
Caucasian subjects was 45 to 81 and the African-American subjects ranged in age from 52 to 74 years old.

Concomitant Medications

Twenty subjects who had not had a hysterectomy were also treated with Provera 10 mg foilowing the final patch to
minimize the risks of unopposed estradiol administration. In addition, 7 subjects took concomitant medications for
hypertension, biood thinning, reduction of cholesterol, arthritis pain (Advil), yeast infection, kidney infection and
associated pain, and headache. None of these medications were forbidden by the study protocol.

Adverse Events

Thirteen subjects experienced 27 events involving 18 different adverse events. Of these, 8 events in 9 subjccts were
determined to have a Possible, Probable, or Highly Probable relationship to the study drug. Only one of these events
was a local reaction to the transdermal patch and/or its active drug product. These events are presented in the Table
below.

Table I
Adverse events with a Possible, Probable, or Highly Probable relationship to the study drug.

# of subjects Mild | Moderate | Severe | # of occurrences

"Highly Probable

{tching on site B 1 0 i 0 1

Probable

Breast Tenderness 2 1 1 0 2
| Breast Soreness 3 2 2 0 4
| Soreness in Nipples 3 1 3 0 4

Possible # of subjects Mild | Moderate Severe | #of occurrences

Moodiness 1 0 0 I 1

Headache 1 0 1 0 1

Cramping (intermitient) ] 0 1 0 1

Cramping 1 i 0 0 1

Mean Irritation Scores

The mean scores for each evaluation day were calculated. Cumulative irritation was noted for all the patch types
characterized as minimal to definite erythema. The mean scores are summarized in the table below (Table II).
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Table I1
Mean [rritation Scores

[Test Article Day 8 (n=29) Day 15 (n=28) Day 22 (n=29) Overall (n=28)
Estradiol 0.793 10.964 1.172 2.857
Climara 0.862 0.821 1.000 2.750
Placebo 0.621 0.643 0.966 2214
p-values 0.1935 0.0121 0.2050 0.0222
Significant LSD Nene Estradiol vs. None Estradiol vs.
comparisons placebo placebo

The Estradiol transdermal system was significantly more irritating overall and at Day 15 than its placebo indicating
that the active drug product contributed to the irritation. The mean scores did not differ on Day 22 and the scores for
Esmradiol and Climara were similar at all evaluations. Letter scores were assigned tc one subject in each group:
glazing and fissures, Estradiol and Placebo patches and papules, CIu'nara patch.

Total Cumulative Irritation

Total cumulative irritation was similar for the two active patches and a little less in the placebo patch group. These
figures were adjusted because of differences in sample size in each group at each visit to a base of 10 subjects.
These results are similar to overall cumulative irritation and are dispiayed in Tabie III.

Table 11
Cumulative Irritation Scores
Cumulative frritation Base 10 Cumulative Irritation
Estradiol 87 30
Climara 77 27
Placebo . 65 22

The distribution of scores at each evaluation day is shown in Table [V below. The majority of the scores for all
groups were 1+. One-third of subjects ir the placebo group had with scores of 0 throughout the application period.

Table IV

Proportion of subjects with individual scores of 0, 1+, 2+, and 3+ at each evaluation time
Score Day 8 Day 15 Day 22

E C P E C P E C P
0 8 9 13 3 7 13 2 5 K]
1 19 16 14 23 20 14 21 20 21
2 2 2 3 0 6 3 3
3 0 1 0 0 1 0 0 1 0

E - Estradiol C - Climara P — Placebo

0 = No evidence of irritation
! = Minimal erythema, barely perceptible
2 = Definite erythema, readily wvis: ble, or minimal edema; or wminimal

papular response
3 = Erythema and papules
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Only three sub:iects required patch site changes because of irritation: Day 8, Climara, score 3+; Day 15, Estradiol,
score 2F (glazing and fissures); Day 15, Placebo, score 2F (glazing and fissures).

Conclusion

There was no significant difference in the mean or cumulative frritation scores of the Bertek Estradicl transdermal
patch and the Climara patch. The Estradiol patch was found to be more irritating than its placebo patch at the Day 15
evaluation and overall. One subject expetienced moderate itching on one cccasion at the site of the Climara patch.
There were no other patch site adverse events reported.

In combination with the studies reviewed previously that found similar patterns of adhesion of the test and reference
products and acceptabie contact sensitization for the test product, this study confirms that the test and reference
products are similar in their skin irritation potential.

Mary M. Fanning, M.D., Ph.D.
Associate Director of Medical Affairs
Office of Generic Drugs
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CHEMIST's REVIEW #5

ANDA 75-182
ANDA 75-233

APPLICANT, Name/Address/Telephone/Fax:

Mylan Technologies, Inc. (formerly Bertek, Inc.) . :\
Attention: Elizabeth Ash

110 Lake Street

St. Albans, VT 05478

*®802 527-77982/fax 802 527-0486

LEGAL BAsis ForR ANDA SUBMISSION: 505(7)

Supplement: n/a

PROPRIETARY NAME: ncne

Non-PROPRIETARY NAME: Estradiol Transdermal System (TDS)

[Courier Naw 12]

Innovator's Product Name: Climara® Estradiol Transdermal

System (Berlex Labs)

Supplement Provides For: n/a

AMENDMENTS & Other DATES.

FIRM:

08-06~-97 Orig. application (75-182)
10-21-97 Orig. application (75-233)
07-26-99 Mincr amendment

07-29-%9 new correspondance
06-07-99 1labeling review (sat.)

06-15-99 BIOEQUIVALENCY status sat. {(Located in vol. 5.1)4%e 75-/F2.
Rudman & Trimmer.

09-02-99 telacon between Ms Ash and Drs.
09-03-99 tel amendment

PHARMACOLOGICAL CATEGORY: treatment of moderate to severe

vasomotor symptoms associated with menopause,

treatment of

vulval & vaginal atrophy, treatment of hypoestrogenism,

treatment of abnormal uterine bleeding.

Rx or OTC: Rx
RELATED ANDA's: none
DOSAGE Form: transdermal patches
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POTENCY: . 75~182 0.1 mg/day

75-233 0.05 "
CHEMICAL Name: Estradiol
Records & Reports: n/a

COMMENTS .

General Comments:
Not a USP drug product but is a USP drug substance.
MV sat. EER sat. Bio sat. CMC sat. DMF adequate.

CONCLUSICNS & RECOMMENDATIONS:
For approval

Reviewer/Branch Chief:

Robert W. Trimmer, Ph.D. Davinder 5. Gill,
Branck IV, Drv. ofF CHEMISTRY I, OGD TeaM LERDER

Date Started: 08-25-99

Date Completed: 08-26-99

revised: 09-08-99

Ph.D.
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Statistical Review: ANDA 75-182, Estradlol Transdermal System, 0.1 mg/day, Bertek, Inc.

Material reviewed: 1. One red-colored volume of ANDA 75-182, volume 5.1.
6. Original statistical review of ANDA 75-182, dated June 17, 1998, by Stella G. Machado, Ph.D., QMR staff,

HFD-705.
Data for my analyses were provided on diskette in data files included with volume 5.1.

Stella G. Machado, Ph.D. carried out the original statistical review, dated June 17, 1998, of this bioequivalence
study. Lin Whei Chuang, Ph.D. is the Division of Bioequivalence reviewer for this submission.

The issues in this review involve the sponsor’s response to points made by the agency in correspondence dated July
15, 1998. Of the seven deficiencies listed in that correspondence, the first three will be the subject of this statistical
review. These deficiencies, plus the sponsor’s responses are as follows:

FDA DEFICIENCY 1:  Please conduct statistical analysis (with and without carryover effects) on the total
estrone data; because the method of calculation from which the concentration of estrone suifate was derived, i.e.
subtracting free estrone concentration from total estrone concentration, involved two sets (total estrone and of free
estrone) of intra-subject variabilities.

BERTEK RESPONSE 1: The presentation of data and pharmacokinetic analysis for baseline subtracted total
estrone (with a non-specific sulfatase incubation) can be found in Attachment 1A. The mean concentration versus
time profiles are illustrated graphically in Attachment 1A, Section C. Mean plasma profiles are similar between
Bertek estradiol transdermal system and Climara® (Berlex) estradiol transdermal system.

Anachment !B provides statistical analysis and 90% confidence intervals using the model with and without
carryover effects in the model on the baseline subtracted total estrone. For the model with residuai 1 and
treatment*residual | in the model, the 90% confidence intervals are 88% to 104%, 91% to 124%, and 84% to 104%
for LNAUCL, LNAUCI, and LNCPEAK, respectively. For the model without residual 1 and treatment*residual 1
in the model, the 90% confidence intervals are 92% to 107%, 96% to 121%, and 89% to 106% for LNAUCL,
LNAUCI, and LNCPEAK, respectively.

The 50% confidence intervals czlculated for all of the above-mentioned LN transformed pharmacokinetic
parameters for baseline subtracted total estrone are within the bioequivalence limits of 80% to 125%.

FDA DEFICIENCY 2:  Using the estrone sulfate data you submitted, the 90% confidence intervals of LNAUCT
and LNCmax of estrone sulfate (108%-146% and 100%-144%, respectively), calculated by the statistician of the
Agency using SAS mixed model with carryover due to treatment-by-residual effect in the model, are outside the
acceptable limits of 80-125%.

BERTEK RESPONSE 2: Attachment 2A presents Bertek’s statistical re-analysis, using SAS mixed model with
carryover due to treatment-by-residual effect in the mocel as requested by the FDA reviewer, on the original
baseline subtracted estrone sulfate data submitted in the original ANDA 75-182. The results indicate the treatment-
by-residual carryover are not significant (p=0.0704 and 0.2510 for LNAUCL, and LNCPEAK, respectively). The
90% confidence intervals for LNAUCL, LNAUCI and LNCPEAK are 88% to 104%, 90% to 108%, and 84% to
105%, respectively. The confidence intervals are within bioequivalence limits of 80% to 125%. Bertek was unable
to replicate the results obtained by the Agency statistician. Bertek is available to discuss the differences in the results
with the Agency.

For the above-mentioned data, the samples were assayed from March 24, 1997 to May 30, 1997 at the
Pharmakinetics Laboratory of Mylan Phharmaceuticals, Inc. The method developed for the analysis of plasma
estradiol, estrone, and total estrone was performed using a

detection. For the analysis of total estrone, plasma samples were incubated with a non-specific
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(Sigma Cat# S 9751) before being measured for estrone concentration. Thus, the total estrone may contain some
estrone B-glucuronide in addition to free estrone and estrone sulfate. Likewise, the estrone sulfate defined in the
original submission contained estrone B-glucuronide and estrone sulfate.

In this Amendment, we also include the most recent data using a -method for estrone
sulfate assayed at The samples were assayed from July 29,
1998 to August 21, 1998. For the analysis of estrone sulfate, a specific sulfatase . ) was used.
Attachment 3A contains the analytical report for the estrone sulfate using the Atachment 3B

contains the validation report for the

The presentation of data and pharmacokinetic analysis for baseline subtracted estrone sulfate can be found in
Attachment 2B. The mean concentration versus time profiles are illustrated graphically in Attachment 2B, Section
C. Mean plasma profiles are similar between Bertek estradiol transdermal system and Climara® (Berlex) estradiol

transdermal system.

Attachment 2C provides statistical analysis and 90% confidence intervals using the model with carryover due to
reamment-by-residual effect in the model. The 90% confidence intervals for LNAUCL, LNAUCI, and LNCPEAK
are 88% to 104%, 86% to 112%, and 83% to 104%, respectively.

Overall, no matter if we use the estrone sulfate data submitted in the original ANDA or the estrone sulfate currently
assayed, the results indicate the 90% confidence intervals are similar for the above-mentioned LN transformed
pharmacokinetic parameters and the 90% confidence intervals are within bicequivalence limits of 80% to 125%.

FDA DEFICIENCY 3:  Forthe assay of total estrone, please address the issue of glucuronide conjugate, and if it
was included in the total estrone or estrone sulfate you reported.

BERTEK RESPONSE 3: The assay for the original submission conducted was validated for Total Estrone, which
includes the glucuronide conjugates. As it pertains to the Assay Method used for the original submission, Total
Estrone is defined as a combination of free estrone, estrone sulfate and estrone B-glucuronide. The Estrone Sulfate
reported in the original submission was a combination of estrone sulfate and estrone B-glucuronide.

However, in the analysis by the assay was specific for estrone sulfate only. Please reference

Attachment 3B, the validation report from s, for results from cross reactivity experiments
demonstrating the specific analysis for estrone sulfate.

The other four deficiencies relate to technical aspects of the assay method, and are not addressed here.

Study Design

The experimental design for this bioequivalence (BE) study was a two-treatment, four-sequence, three-period
replicated-crossover design. 32 subjects (out of 34 subjects enrolled) completed the BE study.

The two treatments studied were:
Test Product (treatment B) - Mylan Estradiol Transdermal Systemn — 31 em2
Reference Product {treatment A) - Climara® Estradiol Transdermal System — 25 cm2 (Berlex)
The study was conducted in three groups of subjects. The experimental design and subject numbers for those
subjects who completed the study are as follows:

week
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1

group | sequence |
sequence 2
sequence 3
sequence 4

group 2 sequence |
sequence 2
sequence 3
sequence 4

group 3 sequence |
sequence 2
sequence 3
sequence 4

subject numbers:

group |, sequence 1:
group 1, sequence 2:
group 1, sequence 3:
group 1, sequence 4:

group 2, sequence 1:
group 2, sequence 2:
group 2, sequence 3:
group 2, sequence 4;

group 3, sequence 1:
group 3, sequence 2:
group 3, sequence 3:
group 3, sequence 4:

2 3 4 5 6 7 8 -9
A B A
B A B
B A A
A B B
A B A
B A B
B A A
A B B
A B A
B A B
B A A
A B B
15
2611
389
4710
12
14 17
16
13
20 22 29 33
21 26 30
19 23 27 32

18 24 28 31 34

Since the participation in the study by three groups of subjects overlaps in time, the possibility of Group-by-
Treatment interaction (i.¢. that the difference between the treatments depends in a systematic way on which group is
considered) does not seem to be a reasonable concern.

Three PK parameters (AUC], AUCinf, and Cpeak) were analyzed. All PK parameters were statistically analyzed
after log-transformation. These log-ransformed parameters are designated as LAUCL=In(AUCI),
LAUCINF=In{AUCinf), and LCPEAK=In{Cpeak).

Statistical Models

The statistical model assumed initially for the analyses was:

[The subscripts “T” and “R” in these cases refer to the Test broduct and Reference product, respectively. ]
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where  Yijkim = the response (e.g. In{AUC)), In(Cpeak), or In{AUCinf)) for subject k in group i, sequence
j receiving treatment m in period | - )

pijkm = the average response to treatment m for subject k in group i, sequence j
_i= the effect of group i

_j=  the effect of sequence j

(_ij = the interaction effect of group i and sequence

_(i1= the effect of period | in group i

*_ijklm =the within-subject random error for subject k in group i, sequence j receiving treatment m in
period 1

Statistical analyses using this model were carried out using SAS PROC MIXED (SAS version 6.12). For analyses
without carryover effects, the SAS statements used for LAUCL and LCPEAK were:

where <y> is the particular response (LAUCL, LCPEAK) being analyzed. These SAS statements allow for possible
subject-by-treatment interaction and also allow the within-subject variances of T and R to differ.

In the case of LAUCINF, the dramatic number of missing observaiions (42 out of 96 observations were missing for
estrone sulfate, 37 out of 96 observations were missing for total estrone) made it essentially impossible to estimate
all of the parameters of this statistical moudzl. For this reason, the following SAS statements were used to analyze
LAUCINF

For analyses including carryover effects, additional terrns were added to the CLASS and MODEL statements in the
PROC MIXED runs to model the carryover effects. Only first-order carryover effects were considered. However,
the possibility of Direct-by-Carryover interaction(i.e. the possibility that carryover effects depended both on the
preceding treatment and on the treatment being preced:d) was considered in modeling the carryover effects.

Summary of Findings from Dr. Machado’s Original Review

Dr. Machado found no evidence of bias in the treatment difference estimate due to carryover effects in her analysis
of Estrone (i.e. Free Estrone) and of Estradiol. The 0% confidence intervals she obtained in those cases al! feli
within the limits of 80% to 125% for all three PK parameters (LAUCL, LAUCINF, and LCPEAK).

In the case of Estrone Sulfate, Dr. Machado found satistical evidence (p < 0.10) of possible bias due to carryover
effects for LAUCL and LCPEAK. The 90% confidznce intervals she obtained for LAUCL and LCPEAK using a
model that included carryover effects fell outside of the limits of 80% to 125%. These confidence intervals for
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Estrone Sulfate were 108.16% to 146.43% for LAUCL and 99.62% to 143.88% for LCPEAK. The 90% confidence
interval for LAUCINF using a medel that did not include carryover effects fell within the limits of 80% to 125%.

These results for Estrone Sulfate have been rendered moot by the reassay of the plasma samples for estrone sulfate
in response to FDA DEFICIENCY 3.

Dr. Machado was not asked to carry out an analysis of Total Estrone.

Comments on the Sponsor’s Statistical Model and Analyses

There were a number of deficiencies in the statistical mode] used by the sponsor for their PROC MIXED analyses of
the original Estrone Sulfate data and their PROC GLM analyses of the reassayed Estrone Sulfate and Total Estrone

data:

7. The sponsor failed to include any factors in their model to allow for subject-by-treatment interaction. The
variation due to the subject-by-treatment interaction random effect forms the basis for the estimated standard
crror of the estimated treatment difference in a replicated-treatment crossover study.

8. The sponsor’s model does not allow the possibility that the period effects might be different in the three
different groups of subjects. The three periods of the study fell in different weeks for the three groups.

9. For analyses with carryover effects, the sponsor has attempted to model the carryover effects by including a
CLASS variable called “RESID1” which captures the simple first-order carryover effects, and by also including
TREAT*RESIDI in their model. This is a valid way of domg the analysis with carryover if it is done correctly.
However, the sponsor has not done it correctly.

The variable RESID1 appears to have the following definition:

RESID] = 1 if the preceding treatment was A
= ~1 if the preceding treatment was B
= 0 if the observation is in the first period

It is necessary to define this third level, level“0”, for RESID1 when using SAS, since each observation must have a
level of the RESIDI1 variable. Since by definition there is no carryover effect in period 1, this “0” level of RESIDI
is an indicator of period 1. The situation becomes more complicated when we include an interaction with the
RESIDI variable. Including TREAT*RESIDI in the model causes SAS to define the following levels of
TREAT*RESIDI:

TREAT RESID] TREAT*RESID1

A 0 A0
A 1 Al
A -1 A-l
B 0 B0
B 1 B
B -1 B-1

Since there is no carryover effect in period 1, the “A 0" level of TREAT*RESID1 is just an indicator for treatment
A in period 1, and the “B 0" level of TREAT*RESID] is just an indicator for treatment B in period 1. On the other
hand, the levels “A 17, “A ~17,“B 17, and “B —1" are true indicators of treatment.specific carryover effects.

The goal of the analysis is to obtain an unbiased estimate of the difference between the treatment means. In
particular, the estimate should be unbiased by carryover effects. Thus, the coefficients for levels of the carryover
effect variables that represent true carryover effects should all be zero. The sponsor appears to have used an
ESTIMATE statement of the form:
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in their SAS PROC MIXED code; and a similar statement in their PROC GLM code, in order to obtain their
estimate and confidence interval for the difference between the treatment means (the sponsor did not actually report
their SAS code in this submission, but I was able to reproduce their analysis using the above ESTIMATE
statement). Unfortunately, they did not specify coefficients for the levels of TREAT*RESIDI, which is an
interaction factor that “contains” TREAT (in the jargon of SAS). The SAS algorithm thus chose default coefficients
for the levels of TREAT*RESIDI in order to obtain an estimable comparison, and unfortunately these default
coefficients are not the appropriate ones for the objective of the analysis. The default coefficients for
TREAT*RESIDI1 chosen by the SAS algorithm may be obtained by specifying the E option in the ESTIMATE
statement. In the following table, I give the coefficients on thelevels of TREAT, RESIDI, and TREAT*RESID1
that produce the sponsor’s estimates, as well as the correct coefficients for obtaining an unbiased estimate of the
treatment mean difference: :

coefficients

used by the correct
Effect level spoensor coefficients

TREAT A -1 S
B 1 1

RESID1 0 0

(=
[ I

L
—

-1/3
-1/3
-1/3
13
1/3
173

TREAT*RESID1

_—

Www e
-—-QL

cCo -0 0

The non-zero coefficients on the “A 0” and “B 0” levels of TREAT*RESID! in the “correct coefficients” column
are necessary to make the comparison estimable. Because these levels of TREAT*RESID1 do not reflect carryover
effects (because by definition there are no carryover effects in the first period of the study), they do not bias the
treatment comparison.

An estimate using the correct coefficients could have been obtained by using an ESTIMATE statement of the form:

This assumes that the sort order of the levels of TREAT*RESID1 isA 0,A 1,A-1,B 0,B 1, and B -1, which in
turn depends on the order in which the CLASS variables are listed in the CLASS statement.

The fact that the sponsor’s approach resulted in inappropriate coefficients for the levels of TREAT*RESID] is the
most important reason why the sponsor “was unabie to replicate the results obtained by the Agency statistician”.

10. In the sponsor's “BERTEK RESPONSE 27, referring to their PROC MIXED analysis of the original estrone
sulfate data, they state “The results indicate the treatment-by-residual carryover are not significant (p = 0.0704
and 0.2510 for LNAUCL, and LNCPEAK, respectively).” It is our standard practice when testing for carryover
to use a level of significance of _ = 0.10, rather then the more usual _ = 0.05, for purposes of deciding whether
the carryover effects do or do not need to be included in the statistical model to be used for the final inference.
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Under this criterion, the sponsor’s result of p = 0.0704 is statistically significant. Also, due to the deficiencies
in the sponsor’s statistical model, as described in 1. and 2. above, the p-value for TREAT*RESIDI they
obtained is questionable, and in fact would have been lower if a more appropriate statistical model had been

used.

Our Analyses without Carryover Effects

We have carried out analyses of the reassayed estrone sulfate and total estrone data using the statistical models
described above without carryover effects. The resulting 90% confidence intervals (in percentages) for the ratio of
test product geometric mean response over reference product geometric mean response are:

Estrone Total
. Sulfate Estrone
LAUCL 94.24%, 110.02% 90.92% , 107.52%
LCPEAK 90.65%,110.37% 87.49% , 107.52%
LAUCINF 84.62%,111.83% 89.11%, 123.90%

In all cases, these 90% confidence intervals fall within the usual limits of 80% to 125%.

Qur Analyses with Carryover Effects

We have carried out analyses of the reassayed estrone sulfate and total estrone data using the statistical models
described above with the addition of carryover effects. The possibility of carryover effects in this study is a
legitimate concern given the fact that it involves an endogenous substance.

If a treatment administered in a crossover study has an effect on the response to a treatment administered at a later
period of the study, this is called a carryover effect. In bioequivalence studies, we have generally assumed that we
only need to worry about first-order carryover effects — i.e. effects that a treatment has on the response to a treatment
administered in the next period. However, we do need to consider the possibility that the carryover effect depends
not only on the preceding treatment but also on the treatment being preceded. This is called Direct-by-Carryover
interaction.

If these carryover effects are not all equal, then the estimate of the difference between the average response to T and
the average response to R that we would obtain with no carryover effects in themodel may be biased. It is possible
to estimate this bias and test the hypothesis that the bias is zero. The p-values for the test of this bias are as follows:

p-value§ for bias

Estrone Total

Sulfate Estrone
LAUCL 0.0007 0.0032
LCPEAK 0.0233 0.0170
LAUCINF 0.0044 0.159¢€

For technical reasons, I have also carrii:d out the test for bias with an additional factor, SEQ*TREAT interaciion,
included in the model. The p-values fcr the test of bias with this model are as follows:
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p-values for bias_

Estrone Total

Sulfate Estrone
LAUCL 0.0011 0.0071
LCPEAK 0.0170 0.0289

LAUCINF 0.0116 0.0445

In the analysis of bicequivalence studies where the possibility of unequai carryover needs to be considered, it has
been the practice to test for bias due to carryover effects and to drop carryover effects from the statistical model if
the p-value for such bias is greater than 0.10. If the p-value for bias is less than or equal to 0.10, carryover effects
are retained in the statistical model used to make the final inference. In the above tables, the p-value for bias is less
than 0.10 (indeed, it is less than 0.05) in all cases but one: LAUCINF for Total Estrone in the model without
SEQ*TREAT. Thus, from a statistical point of view, we cannot justify dropping carryover effects from the model,
with the possible exception of Total Estrone LAUCINF.

I have calculated the 90% confidence intervals resulting from analyses using a statistical model that includes
carryover effects. These 90% confidence intervals are:

Estrone Total

Sulfate Estrone
LAUCL 119.47%, 163.69% 108.38%, 144.95%
LLCPEAK 105.64% , 160.38% 9991%, 142.11%
LAUCINF 116.86% , 203.79% 96.46% , 184.17%

As may be seen, none of these 90% confidence intervals fall within the limits of 80% to 125%. [ have also tried a
number of alternate carryover models, and the conclusion is always the same: with carryover effects in the model,
the 90% confidence intervals fail to fall within the limits of 80% to 125% by a wide margin, in all cases.

Summary

11. If a statistical model without carryover effects is used, the 90% confidence intervals for the ratio of the average
response for treatment B (the Test product) over the average response for treatment A (the Reference product)
fall within the usual bioequivalence limits of 80% to 125% for all three PK parameters (AUCI, Cpeak, and
AUCinf), for both Estrone Sulfate and Total Estrone, as submitted by the sponsor after reassay of the plasma
samples.

12. If a statistical mode! including carryover effects is used, the 90% confidence intervals fail to fall within the
usual bioequivalence limits of 80% to 125% by a wide margin, for all three PK parameters (AUCl Cpeak, and
AUCinf) for both Estrone Sulfate and Total Estrone.

13. Potential bias due to carryover effects was statistically significant (p considerably less than 0.10) for all three
PK parameters in the case of Estrone Sulfate and for LAUCL and LCPEAK in the case of Total Estrone. The
test was ambiguous in the case of Total Estrone LAUCINF.

14. Because Estrone is an endogenous substance, Estrone Sulfate and Total Estrone do not meet the usuat criteria
that would lead us to discount the possibility of carryover effects. It is clear that this study does not meet the
usual bioequivalence criteria for Estrone Sulfate or Total Estrone unless the possibility of carryover effects may
be discounted.

I5. Results for Estrone (i.e. Free Estrone) and Estradiol were reported in Dr. Machado’s original Statistical Review.
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Estradiol Bertek, Inc.

Transdermal System, St. Albans, VT
ANDA /#E-&B%—(ﬂ.LMLdﬂx)\

ANDA§75-233 (0.05 mg/day)" Submission Date:
Revie r-Lin-Whe uang October 28, 1998

Review of an Amendment to a Biocequivalence Study

The biocequivalence study conducted on the 0.1 mg/day strength
submitted on 8/6/97 under ANDA #75-182 was reviewed within the
Division of Bioequivalence and by the mathematical statistician
of QMR staff. It was found to be incomplete due to 7
deficiencies (see review of 7/10/98 and 6/5/98).

As noted in the review of 6/8/98 by the QMR staff, using SAS
PROC MIXED model with carryover effects, the data of non-
conjugated estradiol and non-conjugated estrone supported
bicegquivalence between the test and reference drugs. However,
using the same SAS model, bicequivalence was not supported by
the estrone sulfate data since the 90% confidence intervals for
LNAUCT and LNCMAX fail to fall within the acceptable range.

The firm's response to these deficiencies are reviewed below.
Response to deficiencies 1-3 are also reviewed by the expert
mathematical statistician of QMR staff (Attachment 1).

#1. Please conduct statistical analysis (with and without
carryover effectsi on the total estrone data; because the
method of calculation from which the concentration of
estrone sulfate was derived, i.e. subtracting free estrone
concentration from total estrone.concentration, involved
two sets (total estrone and of free estrone) of intra-
subject variabilities.

Firm’s Response:
a. Total estrone data are presented in Figure 1 and Tables 1-2.



TOTAL ESTRONE (PG/ML)

FIGURE 1: PLASMA LEVELS OF TOTAL ESTRONE
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TABLE 1: MEAN PLASMA CONCENTRATIONS OF TOTAL ESTRONE

TIME TEST- MEAN sD REF. MEAN sD ]TEST/REf:J
TIME HR
-48 14.28 |  41.13 7.14 24.69 2.00
-24 7.22 15.03 8.14 24.58 0.89
0 18.47 39.83 16.22 30.80 1.14
6 265.02 182.58 277.80 272.83 0.82
12 536.15 266.19 551.00 271.00 0.97
18 673.16 389.80 730.51 377.40 0.92
24 979.33 571.40| 1120.22 891.72 0.87
48 1261.38 768.14| 1346.83 807.01 0.94
72 1260.24 876.13| 1255.81 823.76 1.00
96 1155.39 915.15| 1088.46 761.25 1.06
120 §75.40 719.70| 1003.06 767.80 0.97
144 806.28 541.83 809.18 648.37 1.00
168 §78.08 495.32 694.72 496.03 0.98
169 638.67 475.83 859.90 480.77 0.97
170 §10.45 448.55 639.35 411.45 0.95
176 508.29 401.11 553.44 438.08 0.92
182 293.54 279.97 358.37 31.22 0.82
190 187,54 186.77 240.78 258.53 0.78
200 137.48 146,92 216.45 276.61| . 0.84
!

TABLE 2: ARITHMETIC MEANS OF PK PARAMETERS OF TOTAL ESTRONE

TEST MEAN sD REF. MEAN ] S0 I‘I TEST/REF. :
PARAMETER ]
AUCI 200348.39 |128746.40|177610.10 | 89296.17 1.13
AUCT 173187.54 |106649.08|178859.74 |116784.78 0.87
CMAX 1492.42 852.76| 1538.84 891.29 0.97
KE 0.09 0.11 0.07 0.08 1.22
LAUCI 11.114809 0.61}11.854930 0.55 1.07a
LAUCT 11.883814 0.6111,824545 0.80 0.96a
LCMAX 7.146000 0.56| 7.2053084 0.52 0.94a
THALF 16.34 21.11 15.16 8.75 1.08
TMAX 72.45 40.31 62.30 l 29.46! 1.16 |

a = RATIO OF GEOMETRIC MEANS

b. ANOVA was conducted on the above data using SAS PROC GLM
model with and without carryover effect. No significant
effect for the factor of “treatment*residual 1” at alpha
level of 0.05 was found by the firm. The p value of this
factor for LNAUCL was 0.0766. Following are results
obtained by the firm with various SAS mcdels.



TABLE 3: STATISTICAL AMNALYSIS OF TOTAL ESTRONE - USING SAS PROC GLM

TTH L W D 10 [ WITHOUT CARRYOVER |
TEST | REF. 90% C1 | TEST REF. S50% CI | TEST REF . 90% C1
LSM LSM LSM LSM LSM LSM
AUCT 168281 | 1774681 | D.B84- 176790 | 175057 | 0.91- 175738 | 176153 | 0.90-
1.08 - 1.11 1.09
AUCT 153397 | 186955 | 0.85- 193820 | 183548 [ 0.89- 194555 | 183613 | 0.91-
1.21 1.21 1.21
CMAX 1465.9 | 1533.5 | 0,83~ 1526.9 | 1503.0 | 0.90- 1513.0 | 1517.5 | 0.68-
1.08 1.14 1.10
INAUCT | 11.68 11.92 0.88- 11.90 11.90 0.52- 11.90 11.91 G.92~
1.04 1.09 1.07
LNAUCI | 12.05 11.99 0.91- 1z2.03 11.56 0.93- 12.03 11.96 0.94-
1.23 1.22 1.21
LNCMAX | 7.15 7.21 0.84- 7.16 7.19 0.88- 7.16 7.19 0.89-
1.04 1.08 1.06

Reviewer’'s Comments:

a.

The firm’s calculation of PK parameters has been confirmed
by the reviewer.

Statistical analysis with carryover effect have been
reviewed by the QMR staff (see attached review of 4/20/99).

It was concluded that, using S$SAS PROC MIXED model and
without carrvover effects, the 90% confidence intervals for

all pivotal parameters fall within 80-125% for total
estromne. However, if the statistical wmodel (PROC MIXED)
including carryover effects is used, the 90% confidence
intervals of all pivotal parametars fail to fall within 80-
125% by a wide marg:n for total estrone.

Using the estronz sulfate data you submitted , the 90%
confidence intervals of LNAUCT and LNCmax of estrone
sulfate (108-146% and 100-144%, respectively), calculated
by the statigtician of the Agency using SAS mixed model
with carryover due to treatment-by-residual effect in the
model, are outside the acceptable limits of 80-125%.

Two types of carryover were estimated, first-order residual

effects and treatment-by-residual effects. It was

concluded that data you submitted supported the

bioceguivalence of the test and reference treatments for the
components estradiol and estrone, but the biocequivalence of

estrone sulfate was not supported. This was due to the

significant treatment-by-residual carryover on the  LNAUCT

and LNCmax of estrone sulfate (p = 0.0047 and 0.0281

respectively) and resulted in above mentioned out-of-limit

90% confidence irtervals.



Firm’s Response:
a. The data was re-analyzed by the firm using SAS mixed model

with carryover effect in the model. The firm, however, was
unable to replicate the results obtained by the Agency
statistician.

b. In addition, the study'samples were re-analyzed for estrone
sulfate using specific
by _ in

aliquots of plasma sample with added internal standard
for determination of recovery) was

extracted with organic solvent (mixture of . : and
to remove unconjugated estrone. Plasma portion was
then incubated for 16 hours with and

extracted with the organic solvent. After evaporation and
reconstitution, estrone was separated by the

19c . \

The .nvolved the addition and
assay antibody - _ 2) to samples, non-specific
binding tubes, and calibration standards; incubation at room
temperature for 14 hours; and addition of 2™ antibody and

Amcunt of in the precipitate was measured to
determined the amount of I**® estrone bound to the antibody.
Recovery of each sample was determined by the

from the internal standard in the reconstituted plasma
samples before the addition of antigen.

The standard curve response in the .8 linearized by

using LOGIT-LOG function of the percentage of bound versus
the mass of the unlabelled standards.

The results of pre- and during-study validation are
presented below in Table 4:

Table 4: RIA validation for Estrone Sulfate

Parameter Pre-Scudy During-8tudy
Sensitivity/LOQ (pg/mL) 40 (1.25 40 (1.25/
Quality Control Conc. (pg/mL) 100, 700, 4200 128, 1359, 3383
(Lo, Med, Hi)
Linear Range {pg/mL}) 40-4900 (spiked plasma 1.25-80
samples)

Linearity R > 0.95706 R > 0.99720
(based on curves of
1.25-80




Intra-run Precision (¥CV) 2.0 - 7.3 N/A
intra-run Accuracy (%Actual) 96.5 - 108 N/A
Inter-run Precision (¥CV) 2.5 - 14.4 3.53-12.41

inter-run Accuracy (%CV)

92.0 - 104.2

95.5 - 105.4

[Selectivity

cross-reaction <3%

N/A

Stability (%)

a) Plasma Sample @ Room Hi Lo
Temnp . 101.0 82.6
for 48 hours
H 1o N/A
b) Plasma Sample after 5 101.8 103.9
freeze-thaw cycles
Hi e
¢) Plasma Sample at -15°C 91.4 86.9
for 24 months
Percent Recovery of intermal | Hi Med Lo Log N/A
standard in the QCs & LOQ 59.2 64.5 58.5 58.3

c. Estrone sulfate data obtained from the above analysis
are presented below in Tables 5-6 and Figure 2.

s !

TABLE 5: MEAN PLASMA CONCENTRATIONS OF ESTRONE SULFATE
TEST MEAN s0 AEF. MEAN ) SD ] TEST/REF.
|
TIME HR
-48 15.54 47.23 12.01 28.46 1.29
-24 16.22 33.60 14.59 25.85 1.11
0 25,62 40.62 25.46 46.39 1.01
6 311.57 235.33 267.71 211,14 1.16
12 671.80 440.28 623.23 316.66 1.08
18 806.76 499.15 841,79 441.50 0.96
24 1167.00 640.19 1267.57 727.54 0.92
48 1478.18 804.79 1561.53 957.10 0.95
72 1439.76 927.52 1447.11 845.97 0.99
96 1269.20 905.50 1196.23 841.14 1.06
120 1123.41 825.83 1090.91 785.84 1.03
144 958.82 605.96 885.70 - 620.60 1.08
168 800.76 565.22 794.57 514.47 1.01
169 810.65 672.76 777.68 505.82 1.04
170 725.88 513.82 738.94 468.31 0.98
176 639.94 "508.53 713.74 554.00 0.90
182 350.99 345.74 s82.47 | 3601 0.92
|




1 !

TABLE 6: ARITHMETIC MEANS OF PK PARAMETERS OF ESTRONE SULFATE

TEST MEAN | SD REF. MEAN ) S0 ) TEST/REF. |
]
PARAMETER ) '
AUCT 216186.33 |132267.65 |220744.01  {113849.59 0.98
AUCT 201019.62 [114199.93 |201621.44 |116517.63 1.00
CMAX 1805.71 985.49 | 1818.40 937.42 0.99
KE 0.07 0.04 0.08 0.06 0.88
LAUCT 12.078305 0.69 |12.161532 0.58 0.92a
LAUCT 12.047281 0.60 |12.060282 0.58 0.99a
LCMAX 7.352030 0.56 | 7.385454 0.51 0.97a
THALF 12.59 5.68 13.84 8.64 0.91
TMAX 73.12 44,82 61.28 34.60 1.19
]

a = RATIOS OF GEOMETRIC MEANS



ESTRONE SULFATE (PGQ/ML)

FIGURE 2: PLASMA LEVELS OF ESTRONE SULFATE
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d. ANOVA of the above data was conducted by the firm using PROC
GLM with carryover effect (“residual 1” and
“treatment*residual 1” were both included in the model).

The p value of the factor *“treatment*residual 1" was 0.0089
for LNAUCL and 0.0825 for LNCMAX. Results obtained by the
firm with carryover effect in its SAS model indicate 90%
intervals of all 3 pivotal PK parameters are within the
acceptable range of 80-125%.

[TABLE 7: BTATISTICAL ANALYS1S OF ESTRONE SULFATE USING PROC GLM
WITH CARRYOVER RPFFECT
PARAMETER TEST LSM REF. LSM 50% C1I
AUCT 193689.37 204480.30 0.854 ~ 1.040
CAUCT 190642.97 2036853.60 0.822 - 1.048 :
CMAX 1745. 04 1877.06 0.822 - 1.037
| LNAUCT 12.03 12.08 0.878 - 1.043
LNAUCI 12,00 12.03 0.852 - 1.123
| LNCMAX 7 .34 7.42 0.827 - 1.036

Reviewer’'s Comments:
a. The analytical method conducted by the firm using specific

to measure plasma concentration of estrone
sulfate is acceptable.

b. The firm’s calculation of PK parameters was confirmed by the
reviewer. :

c. Statistical analysis with carryover effect have been
reviewed by the QMR staff in comments 1-3 of the attached
review of 4/20/99. The Agency’s conclusion is different
from the firm’s results in Table 7. It was concluded by the
agency that, using SAS PRQOC MIXED and without carryover
effects, the 20% confidence intervals of all pivotal
parameters fall within 80-125% for estrone sulfate.

However, if the statistical model (PROC MIXED) including
carryover effects is used, the 90% confidence intervals of
all pivotal parameters fail to fall within 80-125% by a wide
margin for estrone sulfate.

#3. For the assay of total estrone, please address the issue of
glucuronide conjugate, and if it was included in the total
estrone or estrone sulfate you reported.

Firm’s Response: :
The firm indicates that the total estrone reported in the

original submission did include the glucuronide and sulfate
conjugates; and the estrone sulfate reported in the original

9
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submisgsion was a combination of estrone sulfate and estrone
beta-glucuronide.

In addition, the study samples were re-analyzed for estrone
sulfate using specific _

Results of this re-analysis were reviewed and commented in
deficiency #2 (see reviewer’s comments a-c of #2).

Reviewer’s Corment:
The firm's response is adequate.

#4. For the assay of estrone sulfate, please clarify if
gtandards and QC samples were prepared by spiking plasma
samples with free estrone or with estrone sulfate.

The preferred method to prepare standards and QC samples
for the analysis of estrone sulfate would be to spike
plasma with sulfate ester.

Firm’s Response: : ‘
Free estrone was used in the original assay to prepare both

standards and QC samples. This practice was supported by the
fact that the assay was validated to show complete hydrolysis of
the estrone conjugates to free estrone.

However, the new assay method conducted for the re-analysis of
estrone sulfate did use to prepare the standard
curve and QC samples; and

~#as used as internal standard.

Reviewer's Comment:
The firm’s explanation is acceptable.

#5. Please define the enzymatic activities of je,
which was used to the plasma sample with internal
standard .. . to indicated if they include

the activity of

Firm’s Response:

The 2 original assay had both -
and activities.

However, for the new assay method conducted for the re-analysis

of estrone sulfate, a specific . . was used
which had mostly _ and very
little S ’ ).

10



Reviewer’s Comment:
The firm’s explanation is acceptable.

$#6. Please report whether estrone or estrone sulfate was used
in the studies during analytical

methed validation for total estrone.

Firm’s Response:
was used in both the .

studies. It was also used in the new ' conducted for
report submitted in this amendment.

Reviewer’s Comment:
The firm’s explanation is acceptable.

#7. Please submit adequate stability data for total estrone
since the maximum number of days for samples storage during
the analysis of total estrone was reported to be 153 days,
yet the stability of frozen samples was documented for only
106 days.

Firm's Regsponses:
a. Frozen stability (109.1%) of estrone sulfated in human

plasma was extended to 174 days ({(ending 7/29/97, about 6
months after the study). '

b. In addition, frozen stability (86.9-91.4%) of 24 months
(ending 2/3/98, about 25 months after the study) was
documented, which is 1longer than maximal possible time
period of 604 days for analysis by which
was conducted during 7/29-8/21/98.

Reviewer’s Comment:
The stability data submitted by the firm is acceptable.

Overall Comments:

1. The firm has satisfactorily addressed all the deficiencies
except when the statistical model (PROC MIXED) jincluding
carryover effects is used, the 90% confidence intervals of
all pivotal parameters fail to fall within 80-125% by a wide
margin for estrone sulfate and total estrone.

11



However, as commented in earlier review of 6/10/98, at this

point in time, - the Division is not enforcing testing for
carryover in the statistical model.

Using the correct statistical model gand without carryover

effects, the 90% confidence interval f£falls within the
acceptable range of 80-125% for LNAUCT, LNAUCI and LNCMAX of
all 4 analytes: non-conjugated estradiol, non-conjugated
estrone, estrone sulfate, and total estrone.

In addition, the firm has conducted “A 21-day Evaluation of
Cumulative Skin Irritation Potential In Humans for a 0.05
mg/day Estradiol Transdermal Patch”. It was reviewed by the
medical officer (see Attachment 2), and concluded the test
and reference products are similar in their skin irritation
potential.

The comparative formulations show proportionality between the

0.1 mg/day strength and 0.05 mg/day strength for the active
and inactive ingredients in both test and reference drugs.

Recommendations:

1.

The single-dose, fasted bicequivalence study conducted by
Bertek. Inc. on its estradiol transdermal system, 0.1 -
mg/day, lot #26C00l1L, comparing it to Climara® transdermal
system, lot #P50169, has been found acceptable by the
Division of Biocequivalence. The firm’s estradiol
transdermal system, 0.1 mg/day is deemed bioequivalent to
Climara® transdermal system, 0.1 mg/day, when administered
under fasting conditions.

The dissolution testing conducted by Bertek, Inc. on its
Estradiol transdermal system, 0.05 mg/day and 0.1 mg/day,
lot #26C001L & #26D011D, respectively, comparing them to
Climara® transdermal system, 0.1 mg/day and 0.05 mg/day,
respectively, has been found acceptable by the Division of
Biocequivalence. The dissolution testing should be
incorporated into the firm's manufacturing controls and
stability program and conducted in 500 mL of 0.3% sodium
lauryl sulfate in 0.005 N NaH,PO,, pH 5.5, at 32° C using
USP 23 apparatus 5 (paddle over disk) at 100 rpm. The test
products should meet the following specifications: :

12



3. Waiver of the in vivo biocequivalence testing requirements
for Bertek's estradiol transdermal system, 0.05 mg/day, is
granted per 21 CFR 320.24(b) {(6). The firm’s estradiol
transdermal system, 0.05 mg/day is deemed bioequivalent to
Climara® trangdermal system, 0.05 mg/day.

& ¢
oo e N sy
Lin-Whei Chuang \
Division of Bioequivalernce <E’
Review Branch I

RD INITIALLED YHUANG . £/7 /99
FT INITIALLED YHUANG

- <\ ' —3

Concur’ \"2 gl Late: 64/5"{2? :

Director, Division’ of Bioeguivalence
Dale Conner, Pharm. D.
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BICEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA:75-182 (0.1 mg/aay) APPLICANT: Bertek, Inc.
75-233 (0.05 mg/day)

DRUG PRODUCT: Estradiol Transdermal System

The Division of Bioequivalence has completed its review and has
no further questions at this time.

The following dissolution testing will need to be incorporated
into your stability and quality control programs:

The dissolution testing should be conducted in 500 mlLh of 0.3%
sodium lauryl sulfate in 0.005 N NaH,PO,, pH 5.5, at 32° C using
USP 23 apparatus 5 (paddle over disk) at 100 rpm. The test
products should meet the following specifications:

1

Please note that the biocequivalency comments provided in this
communication are preliminary. These comments are subject to
revision after review of the entire application, upon
consideration of the chemistry, manufacturing and controls,
microbiolegy, labeling, or other scientific or regulatory
issues. Please be advised that these reviews may result in the
need for additional biocequivalency information and/or studies,
or may result in a conclusion that the proposed formulation is
not approvable.

Sincerely yours,
l -7
p— - r L] V' oot

Dale P. Conner, Pharm. D.

Director

Division of Biocequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research

- .
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APPROVAL SUMMARY
REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

ANDA Number: 75-233 Date of Submission: June 2, 1999
Applicant's Name: Bertek Inc.

Established Name: Estradiol Transdermal System

'0.05 mg/day
APPROVAL SUMMARY (List the package size, strength(s), and date of
submission for approval):Do you have 12 Final Printed Labels and

Labeling? Yes
Patch Labels: Satisfactory as of June 2, 1999 submission.

e
Pouch Labeling: {1 patch per pouch) Satisfactory as of April 30,
1999 submission.

g
Carton Labeling: (4's) Satisfactory as of April 30, 198¢%
submission.
. M L
Professional Package Insert Labeling: Satisfactory as of June 2,
1999 submissicn.

74
Patient Package Insert Labeling: Satisfactory as of June 2, 1998
submission.

Revisions needed post-approval:
BASIS OF APPROVAL:
Was this approval based upon a petition? No

What is the RLD on the 356(h) form:Climara® (Estradiol
Transdermal System)

NDA Number: 20-375/5-013

NDA Drug Name: Climara® (Estradiol Transdermal System)

NDA Firm: Berlex Pharmaceuticals

Date of Approval of NDA Insert and supplement #: May 20, 199%
Has this been verified by the MIS system for the NDA? Yes
Was this approval based upon an OGD labeling guidance? No

Basis of Approval for the Container Labels: Side-by-side
comparison labels subm:.tted in jacket.

Basis of Approval for the Carton Labeling: Side-by-side
comparison labeling submitted in jacket.



REVIEW OF PROFESSIONAL LABELING CHECK

LIST

Established Name

Yos

Different name than oo acceptanos to file lettex?

Is this product & USP item? If so, USP supplement in whiaoh varification was assured.
usr 23

Is thia name differant than that used in the Orange Book? Ratzadiol Film, axtanded-
relsase Transdermal .

If not USF, has the product nmss bean proposad in the IMF?

Error Prevention Analysis

Has the firm proposed a proprietary name? If yes, ocmplets this subsactiom.

Do you find the name cbjestionable? List reasons in FTR, if »o. Considar: Misleading?
Sounds or locks like asother name? USAN stem present? Prafixz or Suffiz present?

Has the name besh forwarded to the Labeling and Nomsnclature Committee? If so, what
wars the recommendations? If the name was unacosptabla, has the firm besan notified?

Packaging

Is this a new packaging oonfiguration, never hesn approved by an ANDA or MDA? If yes,
dasaribse in FIR.

Is this package size mismatched with the yeccamendad dosage? If yas, the Poison
Preventien Adt may require a CRC.

Doss the package proposed bave any safety and/or regulatory conoarns?

If IV product packaged im syringe, ocould there be advaerse patient cutcome if gives by
direct IV injection?

Conflict between tha DOIAGE AMD AINMINISTRATION and INDICATIONS sections and the
packaging configuration? .

Is the streagth and/or comcentration ef the product unsupported by the inssrt labeling?

Is the color of the container (i.sa. the color of the cap of a mydriatic ophthalmia) or
aap incorzeect?

Individual cartons required? Issuss for FFR: Innovator individually cartonsed? Light
sansitive produat which sight require cartoning? Mast the package insert accawpany the
produot?

Are there any othar safety concerns?

Labeling

1s the piwe of the drug uoalsar in print or lacking in prominaence? (Mams should be the
aost prominent information on the label) .

Xas applicant failed to alearly differentiats mmltiple prodoot strangths?

Is the P ts logo larger than 1/3 sontainar labal? (Mo regulation - see ASNP
guidalines)




Labeling (continued)

Yun

Doas KID make special differantiation for this label? (i.e., Pediatric stysngth va
Adnlt; Oral Solution vs Concentrate, Warning Statsmants that might be in zred for the

Is the Manufastured by/Distributor statement imcorrect or falsaly inoconsistent betwesn
labels and labaling? Is "Jointly Manufactured by...", statessst nesded?

Mmummumwmgmsummumm

Has the fimm failed to adequataly support compatibility or stability alaims which sppear
in the insart labaling? Nota: Chamist sheuld seufirm the data has hesn adequataly

supportad.

Scoring: Describe ssoring configurstion of KLD and applicant (page #) iz the FTR

Is tha scoring oconfiguration dif¢ferent than the MD?

Eas the firm failed to dasaribe the scoring im the NOW SUPFLIED seation?

Inactive Ingredients: (Fra: List page § in applioation whare inactives are
listed)

Doss the product contain aloobol? 1f so, has the accuracy of the statssant besn
oconf ixmed?

Nmo!thlmﬂmwnummtmzutmmudmmuem

Any adverse affects anticipated from inactives {i.e., benxyl alochol in necnates)?

Is there a discrepancy in inactives between DEACRIPTION and the ommposition atatsmant?

Has the tarm "otbar ingredients" bYesn used to protect a trade secret? If so, is claim
supportad?

Pailure to list the coloring agents if the ocmposition statsment lists e.g., Opacods,
Opaspray?

Failure to list gelatin, coloring agents, antimiarebials for oapsulas in DESCRIPTION?

‘Failure to list dyes in imprinting inks? (Coloring agents e.g., iren ozides osed not ba
listed)

USP Issues: (FTR: List USP/MDA/ANDA dispensing/sterage reccamandations)

Do containay recomssndations fail to meat or azsesd USF/EOA recommendations? If so, are
the recosmandations supperted and is the diffarence asesptable?

Does USP have labeling recommendations? If any, doas ANDA mest them?

Is the product light sensitive? If so, is FOA and/or AMDA im a light resistant
container?

Failure of DESCRIPTION to meet USP Desoription and Solubility infoarmation? If so, USPR
information should he used. Nowever, only inoclude solveats appearing in innovator
labeling.

Biocequivalence Issues: (Campare biceqivalency valoes: insart to atudy. Liat
Cmax, Tmax, T 1/2 and dats study acosptable)

Insert labaling refersnces a food effect or & pe-effect? If 30, wvas a food study donet

Nas CLINICAL PHARMACOLOGY been modifisd? If so, hriefly detail whare/why.

Patant/Exclusivity Issues?: FIR: Check the Crange Book edition or owmulative
supplemant for verifiacation of the latest Patant or Exalusivity. List axpiration date

for all patents, sxolusivities, eto. or if none, pleass state.




NOTES/QUESTIONS TO THE CHEMIST:

FOR THE RECORD:

1.

MA

Review based on the labeling of the listed

drug (Climara®; NDA#20-375/5-013 Approved May 20,
1999)and the Class Labeling Guidance for Estrogen Drug
Products.

Patent/ Exclusivities:

There one patent that exists for this product. 5223261
- Expires June 29, 2010. This patent is for the
adhesive material of the patch. The generic has filed
a paragraph IV certification.

There are two exclusivities that pertain to this drug
product.

D-26 - One weekly application. This expired on
December 22, 1997.

I-254- Expires March 5, 2002 - Prevention of
Postmenopausal Osteoporosis (Loss of Bone Mass). The
applicant has not included this in their insert.

Storage/Dispensing Conditions:

NDA: Do not store above B6°F (30°F). Do not store
unpouched. Apply immediately upon removal from the
protective pouch.

ANDA: Store at 15° - 30°C (59° - 86°F). Do not
store unpouched. Apply immediately upon
removal from the protective pouch.

USP: Not a monograph in the USP nor purposed the PF.
Product Line:

The innovator markets their product in 0.05 mg/day
(12.5 sq cm) patch and a 0.1 mg/day (25 sq cm) patch.
The patches are contained in pouches then placed in
cartons of 4 and 6. The innovator alsoc has a phy31c1an
sample size of 1.

The applicant proposes to market their product in a
0.1 mg/day (31 sq cm) patch and a 0.05 mg/day (15.5 sq
cm). The patch is contained in a pouch then placed in
a cartons of 4s.

N@TE prfUc’mi d-q 4{ uﬂmnmJ i enrrfm[ WMW flmw% WW&F e
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Inactive Ingredienté:

The listing of inactive ingredients in the DESCRIPTION
section of the package insert does not appear to be
consistent with the listing of inactive ingredients
found in the statement of components and composition
appearing on pages 365, 366, and 368 Vol. 1.2. The
dyes in the “brown ink® are not listed and see note to
chemist regarding adhesives.

All manufacturing will be performed by Burtek. Burtek
is a.wholly owned subsidiary of Mylan Pharmaceuticals.
All outside firms are utilized for testing. See pages
561 and 555, Vol. 1.2.

Container/Closure:

The patch is heat sealed between 2 layers of pouching
material. Laminate of white paper on one side and dull
silver on the other. See page 741 and 746, Vol. 1.2.

There are several differences which exist between the
RLD and this generic product.

a. The NDA is a 3 layer system that consists of a
£film backing, Drug/Adhesive Layer/Protective
Layer. The ANDA has a 4 layer system that
consists of foam backing with adhesive layer,
polyester film, acrylate adhesive matrix and a
protective liner. :

b. The NDA patch size is 12.5 sq cm and the ANDAs
patch size is 15.5 sq cm.

S c. The CLINICAL PHARMACOLOGY, Pharmacokinetics

subsection was revised to reflect the delivery
rate rather than the surface area. See FTR in
file folder regarding this entire section.

Raviewer:

Date of Raview: June 7, 1999
Date of Submission: June 2, 1999

Date: @/7/??

Team Leads®: 7 ) Date: 4 é | /ﬁ)‘;
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MYLAN TECHNOLOGIES INC.
' ORIG AMENDMENT

Office of Generic Drugs, CDER, FDA
Douglas L. Sporn, Director A, M
Document Control Room

Metro Park North I1 |
7500 Standish Place, Room 150 September 3, 1999

Rockville, MD 20855-2773

TELEPHONE AMENDMENT
(CMC INFORMATION ENCLOSED)

Re:  ESTRADIOL TRANSDERMAL SYSTEM, 0.1 mg/day ANDA 75-182
ESTRADIOL TRANSDERMAL SYSTEM, 0.05 mg/day ANDA 75-233
Response to Agency Telephone Request for Information on September 2, 1999

Dear Mr. Sporn:

Reference is made to the pending Abbreviated New Drug Applications identified above and to
the Agency’s comments received via telephone on September 2, 1999. A copy of MYLAN
TECHNOLOGIES, INC.’s telephone log is provided in Attachment A for the reviewer’s

convenience.
MYLAN TECHNOLOGIES, INC. wishes to amend this application with the following:

MYLAN TECHNOLGIES, INC. hereby commits to revising its Estradiol, USP raw material
specifications based upon our interpretation of the “Other Impurities” General Notice in USP 24

(page 7) as follows:

PREVIOUS SPECIFICATIONS (EFFECTIVE DATE JULY 26, 1999)



As required by 21 CFR 314.96(b) we certify that a true copy of the technical sections of this
amendment, as submitted to the Office of Generic Drugs, has been forwarded to the FDA’s
Boston District Office.

This amendment is submitted in duplicate. Should you require additional information or have
any questions regarding this amendment, please contact the undersigned at (802) 527-7792 or via
facsimile at (802) 527-0486.

Sincerely,

Elizabeth Ash, M.S., RAC
Regulatory Manager, CMC
MYLAN TECHNOLOGIES, INC.
110 Lake Street

St. Albans, VT 05478



/fQB 13:04 FAX 802 527 8155 MYLAN TECHNOLOGIES INC. @015

r

FDA TELEPHONE REPORT
CALL DATE: * September 2, 1999
TIME: 5:30 pm
FROM: Alan Rudman, Deputy Director Division 1 Chemistry Review, OGD FDA
Robert Trimmer, Chemistry Review, OGD, FDA
| TO: Elizabeth Ash, Regulatory Manager, CMC
PRODUCT: Estradiol Transdermal System, 0.1 mg/hr ANDA 75-182

Estradiol Transdermal System, 0.05 mg/hr ANDA 75-233

DESCRIPTION: Dr. Rudman and Dr. Trimmer telephoned to request clarification on issues
surreunding MTI’s Estradiol, USP raw material specifications. Per our
amendment dated, September 29, 1998, MTI committed to testing for “Other
Impurities™ for Estradiol, USP raw material. Upon review of our July 29, 1999
amended raw material specifications, Dr. Rudman said that the Agency saw no
evidence of the requested testing in our revised specifications and asked if there
had been an oversight to explain this fact. He stated that a letter of commitment
to do the requested testing would be sufficient and could be sent via facsimile to
him directly as well as submitted in hard copy.

At 6:00 pm, Michae} Sturm, Director of Quality, and ! called Dr. Rudman back
to request further clarification of his concerns. MTI had reviewed its
specifications and believed the specifications to be in compliance with
Supplement 10 to the USP, currently in effect. Dr. Rudman said that the Agency
did not consider the specificatiogs to be in compliance with the current USP and
requested revisions based upon the USP 24 General Notice entitled, “Other
Impurities,” as found on page 7 of the referenced USP. Mr. Sturm and [ assured
Dr. Rudman that MTI would revise its specifications accordingly.

ACTION: The Estradiol, USP raw material specifications were reworded using the
appropriate compendial terminology in order to incorporate the Agency's .
request. A letter of commitment is to be sent to Dr. Rugman's attention today,
September 3, 1999 as well as via a hard copy telephone amendment.

ORIGINATOR: &«WL DATE: _9 / 3 / 79

Elizabetl{ Ash, M.S., RAC
Regulatory Manager, CMC

.

cc: M. Costigan, L. DeBone, J. Fauteux, M. Friedly, S. Govil, J. O’Donnell, F. Sisto, M. Sﬁrm.
F. Tackett

. WBRTK_APPSI\USERI \USERS\BASH\WPDOCS\ANDAS\ESTRADIO\phone9-2-99.doc

1
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@ MYLAN TECHNOLOGIES INC.

i Office of Generic Drugs, CDER, FDA

Douglas L. Sporn, Director .NEW CORRESP

Document Control Room NC

Metro Park North II

7500 Standish Place, Room 150

Rockville, MD 20855-2773 July 29, 1999
CORRESPONDENCE

Re: ESTRADIOL TRANSDERMAL SYSTEM, 0.1 mg/day _ ANDA 75-182
' ¢ESTRADIOL TRANSDERMAL SYSTEM, 0.05,mg/day s5ANDA.75:238

Dear Mr. Sporn:

Reference is made to the pending Abbreviated New Drug Application identified above.
MYLAN TECHNOLOGIES, INC. wishes to amend this application with the following:

» A copy of correspondence regarding the referenced applications from Dr. John O’Donnell of
Mylan Pharmaceuticals, Inc. to Mr. Douglas Spomn, Director, Office of Generic Drugs,

. CDER, FDA

As required by 21 CFR 314.96(b) we certify that a true copy of the technical sections of this
amendment, as submitted to the Office of Generic Drugs, has been forwarded to the FDA’s
Boston District Office.

This amendment is submitted in duplicate. Should you require additional information or have
any questions regarding this amendment, piease contact the undersigned at (802) 527-7792 or via
facsimile at (802) 527-0486.

Sincerely,
Eecalictr fos

Elizabeth Ash, M.S., RAC
Regulatory Associate

MYLAN TECHNOLOGIES, INC.
110 Lake Street

St. Albans, VT (5478

MYLAN TECHNOLOGIES INC.- 110 LAKE STREET - ST. ALBANS, VT 05478 - B02-527-7792 - FAX B02-527-0486 - TELEX 11 710-991-8483
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@ MYLAN TECHNOLOGIES INC.

Office of Generic Drugs, CDER, FDA
Douglas L. Spom, Director
Document Control Room
Metro Park North II

7500 Standish Place, Room 150
Rockville, MD 20855-2773

MINOR AMENDMENT
(CMC INFORMATION ENCLOSED)

Re: ESTRADIOL TRANSDERMAL SYSTEM, 0.1 mg/day ANDA 75-182
ESTRADIOL:TRANSDERMAL SYSTEM, 0.05 mg/day . ANDA 75-233. v/
Response to Agency Correspondence Dated July 14, 1999

Dear Mr. Sporn:

Reference is made to the pending Abbreviated New Drug Applications identified above and to
the Agency’s comments submitted via facsimile on July 14, 1999. A copy of the Agency
correspondence is provided in Attachment A for the reviewer’s convenience.

Effective April 5, 1999, Bertek Inc. changed its name to MYLAN TECHNOLOGIES, INC. The
change is in name only and a copy of MYLAN TECHNOLOGIES, INC.’s name change
notification is provided in Attachment B for the reviewer’s convenience.

MYLAN TECHNOLOGIES, INC. wishes to amend this application with the following:

Chemistry Deficiencies:



Page(s) __ -~ |
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As réquired by 21 CFR 314.96(b) we certify that a true copy of the technical sections of this
amendment, as submitted to the Office of Generic Drugs, has been forwarded to the FDA's
Boston District Office.

This amendment is submitted in duplicate. Should you require additional information or have
any questions regarding this amendment, please contact the undersigned at (802) 527-7792 or via
facsimile at (802) 527-0486.

Sincerely,

Elizabeth Ash, M.S., RAC
Regulatory Associate
MYLAN TECHNOLOGIES, INC. 53

110 Lake Street
St. Albans, VT 05478



